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Introduction 
It has previously been reported that bomb technicians have suffered from symptoms of heat 
illness such as irrational behaviour and altered levels of consciousness [1]. Heat illness can 
occur when the body becomes unable to regulate core temperature, most commonly in 
response to extreme environmental conditions. Prolonged exposure to extremely hot 
environments can lead to life threatening situations. Additionally, symptoms of heat illness 
such as dizziness, muscle weakness, nausea, irritability and confusion, although not fatal in 
themselves, have the potential for significant harm in the explosive ordnance disposal (EOD) 
setting. The purpose of the present study was to examine the physiological tolerance of 
wearing an EOD9 suit in simulated desert and jungle environments. 
Methods 
Eight healthy males participated in this study [age, mean ± standard deviation (SD), 25 ± 6 
years, height 180 ± 7 cm, body mass 79 ± 9 kg, sum of eight skinfolds 76 ± 15 mm, VO2 max 57 
± 6 ml.kg.min-1]. The procedures carried out in this study were approved by the University 
Human Research Ethics Committee and participants were informed of the procedures and 
had any questions answered to their satisfaction prior to giving their written and oral consent 
to participant. 
Participants attended the lab on four occasions. The first session involved aerobic power 
testing, body composition acquisition and a familiarisation with the EOD9 ensemble and 
testing procedures. In each of the following three laboratory visits participants completed 
three trials. During the trials participants walked on a treadmill with 1% grade at 2.5, 4 or 5 
km/hr in a climatic chamber set to a Wet Bulb Globe Temperature (WBGT) of 21, 30 or 37 °C. 
The order of the testing was randomised using a random number generator in a controlled 
crossover design. These trials were completed in a climatic chamber (4 x 3 x 2.5 m; length, 
width, height respectively) with 4.7 km/hr simulated wind speed and a radiant heat load (two 
radiant heaters positioned 0.8-1.8 m from the participant). During each activity bout, 
standard termination criteria were applied in accordance with the ASTM guidelines [2]: (1) 
core body temperature reaching 39.0 °C; (2) 60 minutes of heat stress exposure; (3) heart rate 
> 90% of maximum; (4) dizziness, nausea, syncope; or (5) subject exhaustion. 
During each trial participants wore an EOD 9 suit and helmet. This suit is designed to provide 
the highest degree of modular protection to withstand the pressure released from an 
explosive device and any projectiles the bomb may produce. The suit consisted of a jacket; 
trousers, groin protection and a helmet (combined weight 31.6 kg). Participants’ base 
ensemble consisted of a t-shirt, shorts, socks, and underwear. Athletic shoes with a soft 
rubber sole were also worn during testing. These base ensemble requirements are 
standardised in accordance with ASTM F2668-07 [2]. 
All variables were tested for normal distribution with the Shapiro-Wilk test. When the 
assumption of sphericity was violated, significance was adjusted using the Greenhouse-
Geisser method. Tolerance times were analysed using a two-way (environment x speed) 
repeated measures analyses of variance (ANOVA) with a Bonferroni correction where 
appropriate. All statistical analyses were performed in SPSS (Statistical Package for the Social 
Sciences), version 19.0 (SPSS Inc, Chicago, IL) with the level of significance set at P < 0.05. All 
data are presented as group means and SD, unless otherwise stated. 
Results and Discussion 
The tolerance times (Figure 1) and termination criteria (Table 1) are displayed below. 
Significant main effects were observed for environmental condition and speed. Post hoc 
analysis showed the tolerance times for WBGT21 were significantly longer than WBGT30 and 
WBGT37; in addition, WBGT30 was longer than WBGT37 (45.0 ± 15.6, 37.1 ± 16.2, 30.8 ± 11.0 
min, respectively; p < 0.05). In relation to speed 2.5 km/hr trials lasted significantly longer 
than 4 km/hr and 5.5 km/h; similarly, 4 km/hr lasted significantly longer than 5.5 km/hr (50.5 
± 8.6, 40.1 ± 8.8, 22.3 ± 4.6 min, respectively; p < 0.05). No significant environment by speed 
interaction was observed (p = 0.166). 
 
Based on the termination criteria applied [2] no participant completed 60 minutes of exercise 
at 5.5 km/hr (in any environment) and all trials at this speed were terminated based on heart 
rate > 90% of maximum.  Interestingly, a core temperature of 39°C was only observed in one 
participant during one trial (WBGT30, 2.5km/h). 
 
Table 1. Termination criteria for each of the 8 subjects in all trials. 
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 Figure 1. Tolerance time for the EOD9 ensemble. Values are mean ± SD (n=8).  
Conclusions 
The present study confirmed tolerance times, while wearing EOD9 PPE, are significantly 
reduced in warmer environments and when exercise intensity is increased. However, 
significant heat strain was not observed in this cohort; with the majority of trials terminated 
due to a heart rate in excess of 90% of maximum.  
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